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denis.martynov@LIGO.ORG - posted 00:35, Friday 16 January 2015 - last comment - 18:04, Monday 02 February 2015(16421)
including AA, Al and loop delay in DARM calibration

Joe, Den

Today we worked on including loop delay, AA and Al filters into DARM calibration:

DARM = Plant * Al * Delay_ctrl * CONTROL + 1 / DARM_OPTICAL_TF * 1/ AA * 1 / Delay_error * ERROR

where Delay_ctrl -- delay from LSC (LSC -> SUS -> I0P -> DAC -> analog) to analog actuation and Delay_error -- delay from analog sensing to LSC (analog -> ADC -> I0P -> OMC -> LSC), AA and Al are combined analog and digital anti-aliasing and
anti-imaging fiters, CONTROL and ERROR are output and input of the DARM servo in the LSC model

Onine OAF calibration for DARM corresponds to real time DARM displacement delayed by Delay_error (~150usec) and low-passed by AA filter:

OAF_DARM = Delay_error * AA * DARM = Plant * Al * AA* Delay_loop * CONTROL + 1 /OPTICAL * ERAROR

where Delay_loop = Delay_error + Delay_ctrl = ~230 usec.

AA filter will be compensated out from OAF_DARM in the frequency domain. We plan 10 set up buffer in the OAF model for Delay_loop (4 cycies) before summing point with filtered error. We added Al and AA filtlers to OAF calibration model.
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nicolas.smith@LIGO.ORG - posted 02:21, Tuesday 03 February 2015 - last comment - 12:45, Wedneaday 04 February 2015(16644)

ETM ring heater electrostatic coupling projection to DARM

(nic anamaria valera)

To follow-up the previous measurement of the coupling of the total ring heater potential 1o DARM, we measured the voltage noise on the output of the ring heater drivers for both ETMs.

The ETM TCS ring heater drivers are known to couple lines near 75Hz to DARM which originate from the cooling fan in the driver chassis. Over the last week, we have gravitated toward the following coupling mechanism for the noise: the fan sits on
the +18V supply, and pulis the ground potential of the driver chassis around. This is then driven in common mode ono the pins accross the ring heater, causing the potential of the ring heater to be modulated. This then couples electrostatically to
the test mass. This theory is supported by the previous measurement due to both the frequency dependence (1142) and the fact that Valera and Den caused the coupling to DARM by driving only one pin of the ring heater.

The first and second attachments show the noise of both ETM ring heater drivers, for both common mode (+ output versus rack ground) and differential mode (+ output versus - output). One can see that the noise in the differential mode (which is
being controlied by the driver) has aimost no features. (This is not true for ETMX upper ring heater, which has a grounding problem, to be mentioned below). In the common mode, the 60Hz harmonics are large, as well as harmonics of the ~75Hz
cooling fans,

We combined these measurements with the coupling measurements in order 1o make a projection 1o DARM. We have incomplete data, we only have good couping measurements for half of each ring heater, so the results are multiplied by 2
(assuming the noise Is coherent for a given driver). This is the last attachment. One can see that the ~75Hz lines are well accounted for, and the broad-band noise is less than a factor of 10 from the noise floor of DARM.
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denis.martynov@LIGO.ORG - posted 23:50, Tuesday 03 February 2015 - kast comment - 2350, Saturday 07 Fedruary 2015(16672)
noise budget
This alog describes an update on DARM noise budget with input PSL power of 25W and input interferometer power of 23W. BNS range computed for the sensitivity is G0Mpc.
There is gap of factor of ~2 between sum of known noises and measured DARM noise in the frequency range 20-50Hz. Compared to the previous noise budget (alog 16475) we have improved DRMI noise coupling to DARM by increasing the input
power. We have also switched BS M2 actuator to low-noise state 3. However, DARM noise did not follow the sum of DRMI and actuator noises in this frequency band. One interesting fact we noted during the measurement of coupling of DRMI signals 10
DARM is broad violn resonance of BS. We saw the same eMect with quads (alog 15966).

At frequencies higher than 100Hz the main unknown noise is around the power lines. During last week we have investigated that 140Hz peak can be reduced and shifter in frequency by moving YARM axis in yaw. Height of bumps around power lines in
non-stationary 100 and can vary by factor of 2-3 from day 1o day.
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matthew.evans@LIGO.ORG - posted 23.58, Saturday 07 February 2015 (16726)
Noise Budget Musing

For the record, if | compute the range for the "Sum of Noises®™ curve in the latest noise budget | get B7 Mpc. I | use the measured noise everywhere except 30-180Hz, where | use the Sum curve, | get 86 Mpc. If | go only 10 120Hz, | get 83 Mpc. Using
the real DARM data gives 60Mpc.
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alan.weinstein@LIGO.ORG - posted 13:58, Wednesday 04 February 2015 (16680)
UPDATE to comparison of the strain ASD and range between L1:0AF-CAL_DARM_DQ and L1:GDS-CALIB_STRAIN

Maddie has made progress in improving the filtering used in gstlal_compute_strain to produce L1:GDS-CALIB_STRAIN (in the L1_ER_C00_AGG frames) 1o reproduce what is in the (dewhitened) L1:0AF-CAL_DARM_DQ (in the L1_R frames).
alog 16270 reported a signdficant discrepancy between the two, especially at intermediate frequencies. The improved filters produce much better agreement; see first figure attached.

This will get propagated to the online code, soon. For now, there is still disagreement; for example, here's the comparison from the Feb 1 lock stretch: second figure attached.

Also in the plan is to automate the capturing of any changes to the front-end filtering that are relevant for calibration, to regenerate the filters 10 be used by gstial_compute_strain 10 produce L1:GDS-CALIB_STRAIN,
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shivaraj.kandhasamy@LIGO.ORG - posted 11:07, Tuesday 03 February 2015 - last comment - 1658, Wednesday 04 Febeuary 2015(16643)
sensitivity intergrand plot

Shivaraj and Duncan M

On the front wall of LLO, in addition 10 the BNS range time series plot we have added a time-frequency plot that gives frequency-wise contribution to BNS range (at SNR = 8 for 1.4 Msun masses). It is the the integrand of BNS range function normakzed
such that at each frequency it is an estimate of BNS range by that frequency alone. The plot updates in real time with user defined parameters. It is a python code based on GWPy package (used for summary pages, written by Duncan Macleod). It is
available at /usriocalhomefkiosk/rangemonitor/. The command to run to make the piot is ‘gwdv -t range.ini' (the required softwares are already installed). The ‘range.ini’ file contains relevant parameters for the plot. Following are some of the
parameters user might want to tweak,

duration - total time span of the plot (in sec); currently set to 6 hrs
stride - length of each column (in sec), currently set to 60 sec to agree with DMT time series plot

ftiength - length of Mt (in sec), currently set to 1 sec, final spectrum is an average of s in each stride
overiap - overiap of MMs in each stride (in sec); currently set10 0

It uses a dewhitening filter to get calbrated strain from L1.:0AF-CAL_DARM (also defined in the file). There are a few other parameters in the file that control colorbar and Y-scale of the plot. Currently it is set to ook for 'L1:GRD-IFO_LOCK_OK' to
produce each time-frequncy stride (otherwise it display a blank space). It is a test script at this point, so if anyone has suggestions please let us know. | will add some plots later,
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denis.martynov@LIGO.ORG - posted 03:32, Saturday 07 February 2015 - last comment - 1702, Saturday 07 Fedbnuary 2015(16722)
ETMY noise investigations
Valera, Adam, Anamaria, Den

Today we decided to measure potential fluctuations arount ETMY 10 estimate noise coupliing 1o DARM through the charge. We made an estimation by floating TCS ring heaters and measuring voltage between each other and one heater and a ground.
First measurement has shown broadband noise of ~20nV/Hz'? at frequencies higher than 100Hz and increasing up ~100nV/Hz' 2 at 20Hz. Broadband noise of ring heater relative 10 the ground is 1uV/Hz'? and B0Hz line amplitude is 700uV.

From this measurement we have concluded that ground potential broadband noise level is 1uV/Hz'2 | We have assumed that if we leave ESD blades floated, we can reduce differential noise down to tens nV/Hz 2 simular to two ring heaters,

First we have turned off ETMY ESD driver, shut down HV power supply and disconnected cables from the driver to make ESD blade potential float. We started to see a big 60Hz line in DARM spectrum (grey line on attached piot). This was quiet
surprising for us and we decikded 1o disconnect the cables after the resistor box on top of the chamber. Then 60Hz ine became of usual size but we started to see an acoustic bump around 40Hz (green line). Then we have terminated all ESD cables
near the chamber input and got slighly better DARM noise (blue line vs usual red ine). First of all power lines imporved by almost factor of 2. Also broadband noise in the frequency range 30-50Hz got better by ~20%. We think this is due 1o lower
potential noise on ESD blades. At the same time noise from other metal sources did not change and 74Hz line from ring heater stayed on the same level,

Al this moment it is not clear to us why floating ESD blades by disconnecting HV cables from the driver increased 60Hz ine in DARM spectrum by ~1000. We suspect we need to think more about the shiekiing.
We have ETMX ESD working again and assigned ETMY charge disctribution measurement using length and angular servos for this weekend.

https://alog.ligo-la.caltech.edu/al OG/index.php?callRep=16

10—14t T T T 1 TTT] T T T T TrIrg o —

sFil (Efollow U ENTUWLWR 078
W<T9h., ETMYEDARM
Mnoise couplinglicBA LT
sEIC RN T,

HIRDring heateri &
ESD:Electro Static Drive
AIMZON/OFFLTF = v
7

T PLOAT NEAR THE DRIVER

10" =

Hz)

\
[ LTI LJJM'.M[ i

Displacement(m/
S

19| %W ' (N
10 = } f”w i'[ 1 ." |

';LU‘ULLJ ;;;J.HIJ AL, ..

10-211111 1 Lol 1 Lol 1 JIR R

10 10° 10°
*T0=29/01/2015 08:27:28 * Ava=289YENAL %) *BW=0.187493


https://alog.ligo-la.caltech.edu/aLOG/index.php?callRep=16722
https://alog.ligo-la.caltech.edu/aLOG/index.php?callRep=16722

keith.thorne @LIGO.ORG - posted 09:31, Wednesday 11 February 2015 (16768)
Update conlog channel list, remove unstable channels

| aid the regular maintenance on the conlog

( 1op level directory is Migo/cds/lioN1 iconiog )

1) | updated the channel removal list (data/remove_channel_names_2015-02-10) based on Nagios updates on unstable settings. | loaded this into the conlog system,
2) For each of the new channels in the removal list, | removal all update rows in the conlog MySQL database

3) | generated a new channel kst (data/use_channel_names_2015-02-11) using script (scripts/scan_autoburt.sh). This has now been loaded into conlog

* Some time the current remove_channel_names list need to be compared to the use_channel_names list to remove no-longer-existent channeis
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 Link
nicolas.smith@LIGO.ORG - posted 16:14, Monday 09 February 2015 - kast comment - 14:19, Friday 13 February 2015(16740)
Q factor and resonance frequencies of UIM blade springs.

(anamaria nic)

Based on the measurements reported in an earkar log, here are the results of the uim blade spring Q measurements:
Results for ETMY

resonance frequencies: 111,60Hz, 111,.74Hz.

Q =40038.7819 (38402.5636, 41820.634)

Reswlts for ETMX

resonance frequencies: 111.84Hz, 111.14Hz.

Q = 51482.8205 (45021.2116, 54204,7202)

Results for ITMY

resonance frequencies: 112.38Hz, 111.83Hz.

Q = 30022.3135 (28517.4432, 30544.7551)

The ITMX data was bad, not enough SNR. It will have to be repeated. Though one of the blades ciearly is resonant at 111.85Hz

The frequencies were measured with bandwiith of ~0.01Hz, the Q values in parentheses are the confidence interval of the fit. Each UIM has two blades, and their measured resonances are given above, but I'm only reporting a single Q. The modes
were beating together and | am looking at the overall envelope. So it probably represents the max of the two.

https://alog.ligo-la.caltech.edu/al OG/index.php?callRep=16740

D £ Mesiusemenrt Dot Wiedow ey
leput | Measurement|  Excason Aot |
;l 10‘16 E 1] ' T 1 ] ] I 1 } 1 1] I 1 1] | ] 1] | 1 I 1 1 1 ] 1 = Dviwe On
— N=TE=— - L
TAMNYADQIEZHITE U 3 §
i L/ 7—:0 ] )
107 = =
Results for ITMX T - =
resonance frequencies: 111.85Hz, 112Hz. \f = 7]
Q =42077.1649 (41113.6222, 43086.9547) S, - .
10" - =
g = =
() - =
3] - .
8 o ]
Qo —
| T
‘ ), ]
il Wi il W :
1020 1 | 1 ! 1 | ] 1 1 | 1 1 1 | 1 1 1 l 1 1 1 | 1 1 1
106 108 110 112 114 116 118
*T0=12/02/2015 22:24:41 HeRyesey (Hz) *BW=0.0117098
Reset Zoom Acove N Optons Inpont Egot Faterence Calbraton Prist
Stant l Pause I Resume I Abort I



https://alog.ligo-la.caltech.edu/aLOG/index.php?callRep=16740
https://alog.ligo-la.caltech.edu/aLOG/index.php?callRep=16740

L1 General (Detchar)
adam.mullavey@LIGO.ORG - posted 19:09, Friday 13 February 2015 (16807)

SenseMon can now run in multiple Guardian states.

John Zweizig has changed the definition of the 'lock state' for DMT SenseMon_CAL_L1 so that we can include muRiple guardian states. The SenseMon will now run when L1:GRD-IFO_LOCK_STATE_N > 999

Therefore to have the SenseMon run for a particular state, we just need to set its index to a number >= 1000. So far this has been done for two states - DC_READOUT and LOW_NOISE.

https://al

John Zweizig has changed the definition of the 'lock state'
for DMT SenseMon_CAL_L1 so that we can include
multiple guardian states. The SenseMon will now run when
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Therefore to have the SenseMon run for a particular state,
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